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Objectives. TIN purpose of this study was to evaluate the 
diagnostic accuracy of biplane and multialane trausesophageal 
echocardiograpby in patients with suspected aortic dissection, 
including intramural hematoma. 
Background. Transesophageal echocardiography is a useful 
technique for rapid bedside evaluation of patients with suspected 
acute aortic dissection. The sensitivity of transesophageal echo- 
cardiography is high, but the diagnostic accuracy of biplane and 
multiplane transesophageat echocardiography for dissection and 
intramural hematoma is less well defined. 
Methods. We studied 112 consecutive patients at e major 
referral center who had undergone biplane or multiplane trans- 
esophageal echocardiography to identify aortic dissection. The 
presence, absence and type of aortic dissection (type A or i?, 
typical dissection or intramural hematoma) were confirmed by 
operation or autopsy in 60 patients and by other imaging tech- 
niques in all. The accuracy of transesophageal echocardiography 
for ancillary tkdings of aortic dissection (intimal flap, fenestra- 
tion and thrombosis) was assessed in the 60 patients with 
available surgical data. 
Acute dissection of the ascending aorta is recognized as a 
rapidly lethal condition (1,2). Early recognition of the dissec- 
tion process, its localization, extent and complications is essen- 
tial for guiding surgical or medical therapy to decrease mor- 
tality (3-8). The previous diagnostic reference standard of 
aortography (9) and the frequently used computed tomo- 
graphic technique have well recognized pitfalls (IOJl), 
Whereas their specilkity ranges from 90% to lOtI%, their 
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&S&S. Of the 112 patients, aortic dissectioo was present in 49 
(44%); 10 of these had intramural bematoma (5 with and 5 
without involvement of the ascending aorta). Of the remaining 63 
patients without dissection, 33 (29%) had sortie aneurysm and 30 
(27%) had neither dissection nor aneurysm. The overall sensitivity 
and specificity of transesophageal echocardiography for the pres- 
ence of dissection were 9f3% and 95%, respectively. Tbe specificity 
for type A and type B dissection was 97% and 99%, respectively. 
The sensitivity and specificity for intramurat bematoma was 90% 
and 99%, respectively. The accuracy of transesophageat echocar- 
diography for diagnosis of acute signifimnt aortic regurgitation 
and pericardial tamponade was 100%. 
Con&siom Biplane and multiplane transesopbaged echocar- 
diography are highly accurate for prospective identifxation of the 
presence and site of aortic dissection, its auci::ary tindings and 
major complications in a large series of patients wftb varied aortic 
pathology. Intramural hematoma carries a high complication rate 
and should be treated identically w-&h aortic dissection. 
fJ Am COD Cmliol1996;28:627-36) 
reported sensitivity is zuch lower (58% to 88%) (12-U). 
Magnetic resonance imaging has emerged as the new standard 
for diagnosis of dissection and its complications (16,17); how- 
ever, it has many limitations for management of suspected 
acute aortic dissection (18s. 
Transthoracic echocardiography has been used in patients 
with suspected aortic dissection, but incomplete or suboptimal 
images limit its value (16,17,19,2@). Transesophageal echocar- 
diography is d relatively recent addition for diagnosis in such 
patients (21-23). Its sensitivity with the use of monoplane 
imaging (13,14,16,17) has been established, and some reports 
have included data using biplane imaging probes (12,15,20,24). 
Study design has made the specificity of biplane imaging less 
clear (12-17). Moreover, the accuracy of ,transesophageal 
echocardiography for ancillary findings of dissection, like, 
intimal fenestrations j14-17,20,24-26) and thrombi (I4J6,17, 
20,26}, has ranged wideiy with the use of monoplane or biplane 
technology. 
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The purpose of this study was to assess the diagnostic 
accuracy of the presently used biplane and multiplane trans- 
esophageal echocardiographic transducers coupled to modern 
color Doppler technologies in a series of consecutive patients 
evaluated for suspected acute aortic dissection. With the use of 
surgical and autopsy data in the majority (54%) of patients in 
addition to other imaging techniques, sensitivity and specificity 
were assessed not only for correct diagnosis of typical dissec- 
tions, but also for the recognition of intramural hematoma 
(27-31) and ancillary features and major complications of 
dissection. 
Methods 
Patients. The study group comprised all 112 consecutive 
patients evaluated for suspected acute aortic dissection with 
biplane or multiplane transesophageal echocardiography be- 
tween April 1991 and June 1994. The echocardiographic 
diagnosis was validated by surgery, autopsy or at least one 
additional imaging method (aortography, contrast-enhanced 
computed tomography or magnetic resonance imaging) in all 
patients (Table 1). Of the 112 patients, 49 (44%) proved to 
have aortic dissection, 33 (29%) had aortic aneurysm and 30 
(27%) had neither dissection nor aneurysm (Table 1). Echo- 
cardiographic studies were performed in the emergency room 
or intensive care unit in most cases. Fifteen patients were 
studied while receiving mechanical ventilation. 
Echocardiagraphy. The original clinical reports were used 
for analysis, and the images were not reinterpreted for this 
study. The videotapes were reviewed to assess the duration of 
the study and to assess possible errors in interpretation. 
The echocardiographic evaluation was performed with the 
use of commercially available systems (Sonos 1000 and 1.500, 
Hewlett-Packard Company Medical Products Group), as pre- 
viously described (8). Biplane probes were used in 54 patients 
(48%) and multiplane probes in 58 (52%). 
The echocardiographic diagnosis of aortic dissection was 
made if two lumens separated by a flap were seen within the 
aorta (13-17). Dissections involving the ascending aorta were 
classified as type A regardless of the site of primary intimal 
fenestration; ail other dissections were defined as type B (32). 
The perfusing true aortic lumen was differentiated from the 
usually larger false lumen by systolic bulging of the flap toward 
the false lumen, the slower swirling echocardiographic flow 
pattern seen in the false lumen and the rapid color Doppler 
flow signals moving during systole in the true lumen (14-20). 
The most proximal intimal fenestration identified either as a 
disruption of the flap or as a high velocit; color Doppler flow 
between the two lumens was defined as the primary entry 
fenestration and the accuracy of transesophageal echocardiog- 
raphy was evaluated for entry fenestrations only (14-17). 
Central displacement of intimal calcification was considered 
compatible with dissection even when the false lumen was 
thrombosed (13,14). Mural echogenic structures consistently 
seen in the true or false lumen were identified as thrombi 
(13-16). 
Intramural hematoma was defined according to previously 
established criteria: a >0.7-cm circular or crescentic thickening 
of the aortic wall with layered appearance in the absence of 
both a dissecting membrane and an intimal fenestration 
(29,33). It was not possible in some cases to distinguish 
echocardiographicaiiy between a thrombosed false lumen and 
an intramural hematoma. Therefore, such findings were re- 
ported to be compatible with either of these conditions. Aortic 
regurgitation was diagnosed by Doppler evaluation and was 
graded by the method of Perry et al. (34). Identified pericardial 
effusion was graded qualitatively as mild, moderate or large, 
with or without echocardiographic and pulsed Doppler signs of 
tamponade (35). 
Validation procedures (Table 1). Contrast-enhanced com- 
puted tomography was performed by using commercially avail- 
able whole body scanners; established criteria were used to 
identify pathologic features (14,16-l&27). Magnetic reso- 
nance imaging was performed with commercially available 
equipment and supplied information about the presence and 
type of dissection (including intramural hematoma), location 
of intimal fenestration, side branch involvement, thrombus 
formation, aortic regurgitation, pericardial effusion and medi- 
astinal hemorrhage (U&18,27). Aortograms were performed 
with the use of conventional or digital contrast angiograms. 
Established criteria were used for identification of two lumens, 
aortic wall thickening, intimal fenestration, aortic regurgitation 
and major branch involvement in the dissection process (9- 
: 7). 
Intraoperative or autopsy inspection of the aorta was 
performed in 60 patients (surgery was performed in 52 pa- 
tients, surgery and autopq in 7 and autopsy alone in 1 patient). 
The presence and extent of intimal flap, presence or absence of 
intimal fenestration, thrombus formation, side branch compro- 
mise, aortic valve abnor& .,&y, pericardial effusion and medi- 
astina! hemorrhage were all prospectively and systematically 
recorded on the operative reports. 
Pathologic evaluation of intramural hematomas. Six of the 
112 patients and an additional nonconsecutive patient with 
intramural hematoma treated surgically were specifically eval- 
uated for histopathologic findings, and the data were com- 
pared with those in 12 randomly selected patients with typical 
type A dissection without Marfan syndrome. Transverse aortic 
sections were taken from the fixed tissue at the site of the 
dissection for histopathologic study. Each section was stained 
with hematoxylin-eosin, elastic van Gieson and colloidal iron. 
All sections were examined for elastic degeneration of the 
aortic wall, cystic medial necrosis, hemorrhage in the aortic 
wall, thrombosis within the dissection, site of the dissection in 
the aortic wall (inner or outer third or center), inflammatory 
infiltrates and the state of the adventitial vessels. 
Statistical analysis. The sensitivity, specificity and diagnos- 
tic accuracy of transesophageal echocardiography were calcu- 
lated from the percent of validated true positive and true 
negative results. The accuracy of data from the original 
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Tots1 
(n = 112) 
Type A 
Dissection 
(n = 30) 
Type B 
Dissation 
(rl = 19) 
Age (yr) 
Male 
Female 
Dissection type 
Acute (548 hj’ 
Subacute (3-14 days)* 
Previous history 
Hypertension 
Peripheral vascular disease 
Coronary artery disease 
Prior myocardial infarction 
Max-fan syndrome 
Presenting symptoms 
Chest pain 
Back pain 
Abdominal pain 
Dyspnea 
Neurologicivascular 
Findings on arrival 
Pulmonary edema 
Shock 
Respiratory failure 
Neurologic and other vascular compromise 
Acute myocardial infarction 
ECG ST-T changes 
Chest X-ray film: enlarged mediastinum 
Treatment 
Medical 
Surgical 
Validation procedures 
Angiography 
X-ray computed tnmogmphy 
I+Liguetr resonance imaging 
Surgery 
Autopsy 
Ancillary findings and complications 
Intimal flap and fenestration 
Intramural hematoma 
Thrombus (lumen/false lumen) 
Aortic regurgitation @mod.) 
Per&dial fluid (>mi!d) 
Tamponade 
60.6 2 16.S 60.5 I 11.0 
80 (71%) 21 (70%) 
32 (29%) 9 (30%) 
35 (71%) 
14 (29%) 
24 (SO%j 
6 (2O%j 
79 (71%) 
13 (11%) 
26 (23%) 
16 (14%) 
14 (12%) 
23 (77%) 
1 (3%) 
4 (13%) 
2 (7%) 
3 (10%) 
73 (65%) 
29 (26%) 
10 (9%) 
26 (23%) 
21(14%) 
26 (87%) 
8 (27%) 
2 (7%) 
9 (30%) 
7 (23%) 
19 (17%) 
15 (13%) 
16 (14%) 
IS (16%) 
14 (12%) 
9 (8%) 
9’! (SO%) 
53 (47%) 
59 (53%) 
33 (49%) 
24 (2: %) 
27 (24%) 
59 (53%) 
8 (7%) 
39 (35%) 
10 (9%) 
33 (29%) 
27 (24%) 
35 (31%) 
‘2 (8%) 
10 (33%j 
8 (27%) 
9 (28%) 
8 (27%) 
2 (7%) 
4 (13%) 
26 (87%) 
1(3%) 
29 (97%) 
!I (yq$ / 
4 (13%) 
4 (13Qj 
29 (97%) 
4 (13%) 
2.5 (83%) 
5 (17%) 
10 (33%) 
15 (50%) 
16 (S3%) 
6 (20%) 
54.6 It 12.5 
16 (84%) 
3 (169) 
11 (58%) 
8 &?%I 
16 (84%) 
2 (10%) 
2 (10%) 
2 (10%) 
1(5%) 
12 (63%) 
10 (53%) 
4 (21%) 
4 (21%,) 
5 (26%) 
1 (5%) 
2 (10%) 
4 (21%) 
4 (21%j 
0 (0%) 
0 (0%) 
16 (84%) 
9 (QTJ) 
5 (26%) 
7 (37%) 
8 (42%) 
2 (11%) 
14 (74%) 
5 (26%) 
10 (53% j 
0 (0%) 
4 (21%) 
II (0%) 
Aneurysm 
__ (II = 33) 
Other 
(n = 30) 
- 
61.6 k 18.4 
22 (67%) 
11 (33%j 
.- 
18 (54%) 
6 (18%) 
f (15%) 
3 (9%j 
9 (27%) 
13 (39%) 
10 (30%) 
3 (9%) 
S (24%) 
4 (12%) 
3 (9%) 
3 (9%j 
I(36) 
3 (9%) 
0 (0%) 
2 (6%) 
28 (85%) 
12 &x%3? 
21 (t%%) 
16 (48%) 
7 (21%) 
1 ! (33%) 
21 (64%) 
l(3W 
- 
- 
12 (36%) 
9 (27%) 
llj33Q) 
1(3%j 
62.0 t 17.6 
21 (70%) 
9 (30%) 
-. 
- 
22 (73%) 
4 (13%) 
15 (SOAR) 
9 (30%) 
1 (3%!) 
22 (73%) 
1(3%) 
l(38) 
5 (17%) 
5 (17%) 
5 (17%) 
2 (6%) 
2 (6%) 
3 (10%) 
12 (40%) 
3 (10%) 
20 (67%) 
20 (67%) 
8 (27%j 
5 (17%) 
1(3%) 
1(3%) 
- 
- 
1(3%) 
3 (10%) 
4 (13%) 
2 (6%) 
*Calculated from a total of 49 patients with dissection. Data presented a-e mean value i- SD or nwnbcr (7;) of patients. ECG = electrocardiogram: mod. = 
echocardiagraphic reports-including presence, type of dissec- 
tion (type A or B, typical dissection or intramural hemato- 
ma)-for ancillary findings (intimal fenestration, thrombosis) 
and major complications (aortic regurgitation and pericardial 
effusion) was thus evaluated. Between-group co?rparisons 
were made by Student t test; differences were considered 
significant at the p < 0.05 level. The 95% confidence interval 
for sensitivity, specificity and diagnostic accuracy of transesoph- 
ageal echocardiography was calculated for single proportions 
with binomial probability distribution and constant critical 
ratio of 1.96. 
ResuEts 
Clinical characteristics (Table I). A majority (53%) of 
patients with type A dissection presented with pulmonary 
edema, shock, respiratory failure or a combination of these 
findings. This combination also was present in 19% of patients 
with type B dissection, 10% of patients with aneurysm and 20% 
of patients with neither aneurysm nor dissection. 
Three patients had type A dissection involving the right 
coronary artery at operaticn. Electrocardiography revealed, 
associated acute inferior myocardial infarction in two patienis 
1 
” 
_’ :  
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Figure I. The only case of false negative prospective echo- 
cartiiograp!k diagnosis of dissection in the presence of 
severe acute aortic regurgitation. A small (<2-cm) intimal 
flap and clotted irrtimal feaestration were found in the aortic 
sinus at operation. The intimal flap could be retrospectively 
recognized in the transesophageal horizontal plane image 
(arrow), but could not be seen retrospectively on the 
aortogram (right panel). A0 = aorta; LA = left atrium; 
LV = left ventricle; RCC = right coronary cusp. 
and inferior ST-T changes in one patient. A type A dissection 
involved the left main coronary artery in one patient without 
any electrocardiographic (ECG) changes. ST-T chaRges oc- 
curred in three additional patients without coronary dissection. 
Notably, one of these patients with acute inferior infarction 
received recombinant tissue-type plasminogen activator (rt- 
PA) before the diagnosis of dissection and subsequently had 
cardiac tamponade and a cerebrovascular accident. He had a 
protracted postoperative course and died in the hospital. 
Among the 30 patients with neither dissection nor aneu- 
rysm, 20 had an enlarged mediastinum by chest X-ray study. 
Echocardiography showed mild aortic enlargement in 8 of 20 
patients, not suihcient for a diagnosis of aneurysm. All 30 
patients were discharged from the hospital without complica- 
tions. One patient underwent operation for acute aortic valve 
endocarditis, and one underwent autopsy after a fatal cerebro- 
vascular accident. 
Echocardiographic findings. The duration of transesopha- 
geal echocardiographic studies using the biplane probe ranged 
from 5 to 24 min (mean 19.0 t 7.2) and with the multiplane 
technique from 5 to 22 min (mean 17.0 ? 7.4). The duration of 
studies tended to be shorter in patients with dissection (17.1 t 
7.2 min) than in patients without dissection (19.0 t 7.6 min). 
Aortic dissection was recognized by transesophageal echocar- 
diography in 48 (98%) of 49 patients with and excluded in 60 
(95%) of 63 patients without that diagnosis. A classic intimal 
fiap, with a “doubleYbarreled” aorta was present in 39 (80%) of 
the 49 patients with either type A or type B dissection. The 
other 10 patients (20%) had an intramural hematoma. 
The type A dissection was localized to the ascending aorta 
in 9 of the 30 patients, involved the ascending aorta and arch 
in 3 and was present in both the ascending and descending 
aorta in 18. Type A dissection was properly recognized in 27 
(90%) of these 30 patients. One of the other three patients 
with type A dissection was the only patient with unrecognized 
dissection This patient had a very localized (2 cm) dissection 
in the aortic sinus, which gave rise to massive aortic regurgi- 
tation for which the patient underwent operation, and at which 
time the dissection was recognized. This diagnosis of dissection 
also was not recognized by angiography (Fig. 1). Two other 
patients with type A dissection were thought to have type B 
dissectiocn by transesophageal echocardiography. AR intimal 
flap in the descending aorta but only mrtic wall thickening at 
the arch level were recognized in one patient in whom an 
intramural hematoma of the ascending aorta was found at 
operation. A partially clotted false lumen, with entry tear in the 
midportion of the ascending aorta, was missed by traRSeSOph- 
ageai echuial&grzphy in the second patient. Transesopha. 
geal echocardiography correctly identified all 19 patients with 
type B dissection. The dissection was identified as localized to 
the descending aorta in 11 patients and included the arch to a 
variable extent in the other 8. 
A false positive diagnosis of type A dissection was made in 
2 of 63 patients without dissection (Table 1). One patient with 
Marfan syndrome with an aortic root replacement 7 years 
previously had dehiscence of the distal graft anastomosis 
leading to pseudoaneurysm formation contained within the 
original aorta, which had been closed over the graft. This 
unusual case gave the appearance of a false lumen with 
sluggish flow outside the ascending aortic graft. The other false 
positive diagnosis of type A dissection occurred with a severely 
ectatic ascending aorta in which an artifact originally was 
misinterpreted as an intimal flap (Fig. 2). This case with a 
massive ascending aorta and severe aortic regurgitation was 
recognized not to be dissection by epicardial echocardiography 
before institution of cardiopulmonary bypass (Fig. 2). Gne 
false positive diagnosis of descending aortic intramural hema- 
toma was made in a patient with a thoraco-abdominal aneu- 
rysm, 8 cm in diameter, that contained extensive mural throm- 
bus (Fig. 3). The accuracy of echocardiography for the 
diagnosis of type A or type B dissection was similar (>90%) in 
the overall group of 13 2 patients and in the 60 patients whose 
diagnosis was confirmed solely by surgical or autopsy findings 
(Table 2). 
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Echocardiographic diagnosis of intimal flaps, fenestrations 
and thrombi. Validation of echocardiographic findings of an- 
cillary features of dissection was available in the 60 patients 
undergoing operation or autopsy (Table 2). This group in- 
cluded 29 patients with type A and 8 with type B dissection, 21 
with aortic aneurysm and 2 with neither aneurysm nor dissec- 
tion. Specific documentation of the presence or absence of an 
intimal flap at the site identified by echocardiography was 
available for all 60 patients. Entry intimal fenestrations were 
not identified by transesophageal echocardiography in three 
patients, including two with a partially thrombosed false lu- 
men. These fenestrations were found at operation at the aortic 
valve commissure level in one patient, the midascending aortic 
level in one and the innominate artery origin in one. There 
were no false positive diagnoses of entry intimal fenestration 
among the 23 patients without dissection (Tables 2 and 3). 
Thrombus was identified in the aortic true or false lumen 
during operation in 24 of 59 patients. Echocardiography 
correctly identified thrombus in 20 (83%) of the 24 and 
correctly excluded thrombi in 33 (94%) of the other 35 (TabEe 
2). Two protruding atherosclerotic plaques in the arch were 
misdiagnosed as thrombi. 
Aortic regurgitation of at least moderate severity was 
present in 27 (24%) of the 112 patients. Pericardial efbtsion or 
hemopericardium was present in 35 (31%) and tamponade in 
8 (7%) (Table 1). The accuracy of transesophageal echocardi- 
ography for these findings was 100%. 
Findings in patients with intramural hematoma (Table 4). 
Eight of the 10 patients with intramural hematoma were ~65 
years old. None had Marfan syndrome or previous cardiotho- 
Figure 3. The only false positive tramesophageal ‘i 
Figare 2. Erroneous prospective “suspicion” of type A dissection was 
reported in this patient because of an unusual undulating reverbera- 
tion artifact in the ectatic ascending aorta (left pane!, arrows) by 
tramesophageal echocardiography. Retrospective review of the re- 
cording excluded dissection by the presence of homogeneous color 
Doppler pattern (middle panel). The spurious intimal flap was not 
seen on the epicardial images (right panel). Transesophageal images 
are shown in the 75” plane, the epicardia1 image in the parasternal 
long-axis plane. RV = right ventricle; other abbreviations as in 
Figure 1. 
racic surgery. The sensitivity, specificity and accuracy of trans- 
esophageal echocardiography in patients with imamural he- 
matoma ranged from 90% to 99% (Table 2). One intramural 
hematoma located in the distal portion of the ascending aorta 
was overlooked. Another patient with a clinical history com- 
patible with dissection was diagnosed as having intramural 
hematoma, but a thrombosed false lumen with intimal tear 
(typical type A dissection) was found at operation (Fig. 4 and 
5). One patient with descending aortic aneurysm and layered 
thrombus was misdiagnosed as having intramural hematoma (a 
false positive case) (Fig. 3). The complications seen in these 
patients are summarized in Table 4. 
Six patients with intramural hematoma were treated surgi- 
cally, three of whom initially received medical therapy but 
ultimately needed surgical intervention. One patient was ap 
parently in stable condition for 3 days after the diagnosis of 
type A intramural hematoma by echocardiography and mag- 
netic resonance imaging. Recurrent chest pain then developed, 
and emergency surgery and autopsy demonstrated aortic ntp- 
hire at the site of the intramural hematoma. A second patient 
lation-from with that ‘obgmed in 
horizontal plane in a patient with a partially clotted 
descendiig aortic false lumen (FL) (right panel) 
reveals the difficulties in separating these conditions. 
hematoma and patients with typical dissection did not reveal 
significant differences. Mural split in the inner, middle and 
outer thirds of the aortic wail occurred, respectively, in one, 
two and Fcmr patients with intramural hematoma and in three, 
five and four patients with typical dissection. 
Review of studies with inwcurate ~c~ocar~~o~~~~~i~ diag 
no&. P.eview of the recording:, of the three patients with false 
negative prospective transcsophageal eehocardiographic diag- 
nosis of dissection (one patient) or type A dissection (two 
patients) krl to recognition of the small dissection localized in 
the area of the aortic tugs in the former patient (Fig. I). 
However, a partially thrombosed lumen and dn intramural. 
hematoma in the ascending aorta in two other patients with an 
initial e~~~~~~rdi~graphi~ diagnosis of type B dissection other- 
Figum 4. Transesophngeal ec~l~~rd~o~raph~c images in 
two hypertensive patient3 with a typical history of dissection 
and similar !inding of wall Birkoing of lhc ascenlting aorta 
(AK AO). I,& panel, this patient had a 7-day clinical 
history and ther&rc had a preoperative diagnosis of 
thromboscd localized dissection, R&M pzmel, this patient, 
with a clinicai history of ~24 h, was diagnosed as having 
intrawura: hematoma (arrow). At operalIon, an intramural 
hematoma without inlimai iiap i i i kncsiration was iound in 
the first patient (l&t); a thrombosed fake lumen and entry 
fenestration were found in the second (right). LA = left 
atrium. 
Value and limitations of transesophageai echucardiogra- 
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Figure 5. A, Transesophageal echocardiography (hnrizon- 
tat plane) revealed an intramursl hematnrnn of the as- 
cending (MC) aorta (AU) and proximal arch without a 
clear intimal hap or fenestration in this 76-year old 
previously healthy woman who had chest pain, acute aartic 
regurgitation and tamponade and underwent successful 
cardiorespiratory resuscitation. These lindings were 
proven at operation. B, Surgical view of the ascending 
aorta (letI panel) and arch (right panel) in the same 
patient. IMH = intramurcl hematoma. 
ticms or intramural ~e~r~~t~~~~ks in the ascending aorta. Now- 
ever, all three false positive diagnoses in the 33 patients with 
aneurysm tvere correctly recognized Iater, on review, thus 
implying that false positive ;esu”its may be further reduced with 
even *more experience. In the distal ascending aorta we missed 
one entry :ea,r despite a false iumen that was not thrombosed 
and we missed two tlnombi, ~~~v~~rt~l~l~s~~ these rest&s are 
superior ~0 those in previous reports tniith similar analyses 
(i6,‘l”i). fkspite our comparison with other imaging methods 
in all cases, both methods might give errors that were nnrec- 
ugnized in ttmsc patients who did n0t undergo operation. 
ral history and surgical findings have been reported recently in 
a few cases (29,X),33). Intramural hematoma was recognized in 
20% of our patients with acute dissection and in 23% of those 
described by Mohr-Kahaly et al. (29). Their report did not 
evaluate consecutive patients. Nienaber et al. (33) had a 12.8% 
incidence of intramural hematoma, and ;ransesophagal echo- 
~ardio~r~pby was diagnostic in only 3 of 25 cases. The scnsi- 
tivity and speciikity of ec~o~ar~~~ogra~hy for intramurd hema- 
toma in our study was 90% and 99% respectively, with one 
fake positive and one false negative result. In previous reports, 
involvement of the ascending aorta was present in only S of 14 
(27:) 3 of 10 (3(l), 3 of IS (29) and 12 of 25 (33) patients. hi our 
serks, type A .~,~tran,ur~l ~~ernat~~rn~ was found in 5 of 10 
patkrrts. 
The previousty described complicarions of intramural he- 
matoma were encountered in our patients: progression to 
typkai dissection (29); &eased ~~rme~bili~ of the aortic wa.il 
Isading to ~~r~~r~i~~~~~ pkurai and ukcd~ast~~~li ern~~rh~g~ 
~~~,~9~~~~~ and aortic rupture (27,29,311), The high comphca-, 
tinn mte in these fxatients has been c~q&noed by rhe predilec- 
Table 4. Ciinicai Findings in 10 Patients With 
Intr7uuural I&natarna 
----- 
A@ (y4 
I&11& 
Mean 2 SD 
~~~~i~/~~nl~~i~ 
H~pert~nsi~~l 
Presenting symplom 
Chest p:iin 
Back pin 
Enlarged mediastinum on chest X-ray film 
Validation procedures 
Angiographg 
X-my computed tomography 
Magnetic resonance imaging 
Surgery 
AUlOpSy 
Location of aortic ahnorrnalily 
Irr<olving the xccndirrg ao11a 
Whhout involve!ncnc of ascending aorta 
Complications 
Shock pulmor;a;y edema 
Aortic regurgitation {~mod.) 
Pericardial cifusioo 
Tieulat effusion 
Mediastinal hematoma 
Extension, aortic rupture 
In-hospital death 
-~-. 
8 
2 
7 
--- 
--- 
Unless otherwise indicated, data present-d are number of patienls. mod. = 
moderate. 
tion of the dissection process to occur in the subadventitial 
outer media (1,29,37,38). Comparison of histologic findings in 
our patients with intramural hematoma and those with r)ipical 
dissection showed a tendency toward the medial split to occm 
in the outer third in a higher proportion of patients with 
intramural hematoma. Elowever, blinded pathologic evalua- 
tion of removed aortic specimens could not differentiate 
between these two conditions. 
intramural hematomas represent a more diflkutt diagnostic 
challenge than typical aortic dissections because of lack of both 
flow and undulating Hap. They can be confused with aortic wali 
thickening due to atherosclerotic changes or layered murat 
thrombi (29-31). It is not possible to distinguish intramural 
hematoma from a localized dissection with thrombosed false 
lumen by using current ultrasound imaging technology (12.29). 
Erbel (31) suggested that :!li: term iMr@NILind ~r~r~r~~~~n(i hc 
ur;ed in limited abnnmnlitics, preferring tht: term IZCVXO~~~I~IU- 
~ticatirzg irorii~ rkwcfion iu cdcnsive iu~~~lvern~i~t of rhe aortic 
scgmcfris. This segregation of terms does not seem jnstiiicd by 
clinical or pathulo~ic cons~d~r~l~ous. 
diligent follow-up using imaging of the aa?rta have hcen 
suggested by ~oi~r-~~ha6y et al. (20) in u~~;zi.ir~plicated de- 
sccnding aortic jntramura! hcmatoma. 
This study further supports the use of transcsophageai 
cci~~~c~~rdi~g~phy as the primary tooi for emergent cvafuation 
of often critically ill patients with suspected acute aortic 
dissection. Howcvx, reverberation artifacts in aortic uneu- 
psms and small thrclmbosed dissections in the xendicg aori~ 
ca:i be misdiagnosed even with these advancad techniques. The 
high accuracy of transesophageal echocardiography for pt o- 
spective diagnosis of acute intramural hcmatoma in this series 
needs further confirmation. Early operation in proximal aortlc 
intramural hcmatoma and careful medical therapy and 
foll,llow-up in distal aortic intramuA hematocna signifkzmtly 
decreased hospital mortality in the current patients compared 
with that in previous reports, 
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